O ccupational health nurses apply nursing, public health, and human science principles to promote the health of workers and maintain a safe and healthful environment in a variety of workplace settings.
They work in business and industrial settings, construction, hospital employee health, department stores, defense installations, microelectronics industries, textile mills, furniture factories-wherever there is a work force in need of health and nursing services.
Occupational health nursing has provided a century of quality health care to workers. This article will discuss the practice, education, and research challenges facing occupational health nurses as society moves into the next century.
Industrial nursing in the United States began in the late 19th century. Nursing services centered primarily on providing illness and injury oriented care to workers and sometimes to their families (Felton, 1985) . Since the beginnings of industrial nursing, many factors have served to influence and shape the specialty of occupational health nursing: the changing work force; changing societal needs; trends and economics; the expanding role; responsibilities and Occupational health nursing practice, education, and research must be integrated to develop a concept of health at the workplace to improve worker health within a cost effective framework.
accountability of the nursing profession; the influence of governmental and regulatory agencies; trends in advanced and continuing education; and increased emphasis on research as the basis for a strong scientific and practice discipline. More than 100 years later, occupational health nurses deliver a complex set of services to employees (and sometimes family members) and are key figures in determining the scope of services offered.
PRACTICE FRAMEWORK
The view of the occupational health nurse as providing only first aid care is no longer consonant with the role and functions. The practice of occupational health nursing has expanded enormously and is influenced by internal and external factors ( Figure 1 ). Todav's practice of occupational health nursing includes occupational health program planning and management, development and management of health promotion programs, primary health care, counseling activities, worker health and hazard surveillance, and risk management utilizing interdisciplinary collaboration.
The occupational health nurse also recognizes the importance of environmental relationships as it impacts on worker and community health. The occupational health nurse must be fully aware of federal, state, and local legislation in occupational health and safety, including the cost implications of regulatory activities.
Policy making and research are relatively new areas of focus for occupational health nurses; however, these are key areas within the scope of practice that must receive increasing and intensive efforts, The foundation for practice is framed in and guided by ethical decision making, which is becoming more complex as 
TRENDS AFFECTING PRACTICE
The Institute on Alternative Futures has provided information in several areas including demographic descriptors, work force trends, the importance of personal values, health status of the population, The nurse's role in assessing workplace hazards and designing interventions to minimize the risk should not be thwarted by an unresponsive management; however, the nurse must be accountable for the cost" effectiveness of the services provided to be a fully credible member of the occupational health team. That is, results must be reflected in the bottom line of the company's budget.
Whether nurses are valued in the decision making process will largely be influenced by their capacity to respond with health care services that are result oriented and profit productive. In future years the scope of practice will continue to expand and evolve based on trends that affect the future of health and work. Nursing input regarding program expansion will be a valuable commodity.' (Ostwald, 1986) . occupational health nurses face very difficult choices related to health care delivery, confidentiality and screening of at risk populations, often working in isolation from other nursing colleagues.
Internal factors will impact on and potentially maximize the scope of practice of the occupational health nurse. These include company philosophy and culture, available resources, types of work associated hazards, collaboration with other health team members regarding work related health problems, and the design and delivery of occupational health services. External factors such as population trends, economic forecasts, the political arena and lobby activities, and advances in technology ultimately will influence type of work and work processes performed, the demographic profile of the work force, and the focus and direction of occupational health services.
Many nurses are attracted to occupational health nursing because of the autonomy of the job and the ability to practice nursing independently as managers of health care services, occupational health specialists, clinicians, or practitioners. Approximately 60% to 65% of occupational health nurses are the sole health care providers at their worksites. Occupational health nurses: • Conduct needs assessments to determine health care imperatives for a diverse work force. • Design health promotion, wellness, and risk reduction programs. • Perform preplacement employment, periodic, and job transfer evaluations to ensure suitable and safe worker jobs. • Provide direct care for occupational and non-occupational illness/ mjury.
• Assess the workplace for actual and potential health and safety hazards. • Provide counseling for health related and employee assistance problems. • Provide for health surveillance and monitoring of exposed workers and workplace hazards, health care delivery and financing systems, and types of worksite programs offered (Bezold, 1986) . The issues will be discussed briefly. The elderly population (age 65 or older), particularly women, is increasing. It is predicted that by the year 2010, elders, who currently comprise 12 percent of the total U.S. population, will comprise 14 percent of the population. Elderly people have more chronic diseases and women have more disabilities than men. By the year 2000 the life expectancy is predicted to reach 80 years for women and 75 years for men. Age 50 will be considered young in the workplace. Family structures will continue to change as more women enter the work force. Divorce rates are steadying at approximately 50%, but out of wedlock pregnancies are increasing. Many women are taking professional positions which may encompass additional external (to the home) responsibilities. However, women's salaries remain incomparable to men's salaries. In general, women earn approximately two thirds as much as men, and elderly women earn only one third that of their male counterparts.
White males will no longer dominate the work force of the future. In 1950, approximately 34% of women were in the work force compared to 55% in 1985. In contrast, men comprised 87% of the work force in 1950 compared to 77% in 1985. Should this trend continue, the proportion of men and women in the work force will be equal by the turn of the century.
Within the next 20 years ethnic and minority youths are expected to provide the largest pool of workers. As these are often the disadvantaged groups, social problems and illiteracy are likely to be more prevalent (Bezold, 1986) . The poverty level, which now exceeds 20%, will increase to 25% by 1995. America's corporate environment will need to respond in creative and positive ways. Health care workers, particularlyoccupational health nurses, will need to be involved proactively in developing socially relevant programs in the workplace such as day care, family care, and literacy programs.
At the workplace the labor force will increase from 115 million in 1988 to nearly 150 million by the year 2010, with most new jobs occurring in the service sector such as banking, insurance, health, education, and social services. Technological advances will bring a fifth generation of computers with the capacity to make decisions. Although the quality of life will increase, with more opportunity for leisure time, human qualities may become devalued. Information sharing capabilities may be increased, but will bring the risk of invasion privacy.
Personal values will become more important with more emphasis on creativity, autonomy, self worth, and motivation. Workers will express greater demands for participation in decision making and opportunities to engage in meaningful work.
As older, minority, and ethnic workers become more prevalent in the work force, so will illnesses traditionally associated with these groups of workers, such as heart disease and stroke, hypertension, cancer, cirrhosis of the liver, diabetes, as well as homicide and accidents. Although the incidence of heart disease and stroke are declining, they remain the leading causes of death, and cancer rates continue to increase.
Smoking rates have decreased for the nation as a whole, but rates continue to rise for young women. Lung cancer now exceeds breast cancer as the leading cause of death in women. Newer diseases such as acquired immunodeficiency syndrome (AIDS) will also affect the workplace in a variety of ways ranging from exposure to human immunodeficiency virus (HIV) to issues regarding invasion of privacy, maintenance of confidentiality, and discrimination. Benefits such as hospice care and living wills may become part of the employee health package option. Coates (1984) points out that the cloud on the horizon is the potential for continuing bombardment of workers from toxic chemicals, particularly new chemicals whose effects are not immediately obvious. Reports indicate that manufacturing workers dealing with highly classified government research and development projects complain of health problems ranging from nausea and minor rashes to disorientation, memory lapses, and bloody urine, which they attribute to chemical exposure involved in the work processes. The movement to the information age carries with it some unique workplace hazards. Electronic and other high tech manufacturing operations involve a host of toxic sub· stances. A 1980 survey by the California Department of Industrial Relations found that the semiconductor industry had a worker illness rate three times that for general manufacturing. One of the new forms of "super" computer chips replaces silicon with gallium arsenide. Arsenic, a prime component of these chips, is highly toxic, has been linked to skin and lung cancer, and can be lethal in large doses.
Forty-five percent of workers are employed in offices, a percentage that will significantly increase. The computerized office may produce significant levels of stress as well as health problems related to indoor pollution, poorly designed work stations, and human devaluation (Bezold, 1986) .
Health care delivery and financing systems have changed drastically in recent years, with decentralization of care from hospitals to clinics, homes, and the workplace. The number of new physicians has increased substantially, fostering greater competition among physicians. Other health care providers also have proliferated, making the delivery of health care services competitive.
Alternative health care and preventive programs such as aging programs, corporate health well ness programs, and prenatal and infant care programs at the workplace will become commonplace. As these dis-ease prevention and health promotion programs become more prevalent, health surveillance will become more important and physicians may become health care managers in direct competition with occupational health nurses.
Self care, the preferred choice of health intervention for many Americans, has become increasingly popular, particularly at the worksite (Bezold, 1986) . Self care often involves participation in health promotion programs. The number of health promotion programs provided to or for employees is expanding on a daily basis, not only within the corporate setting but through external, entrepreneurial agencies eager to join the wellness movement for profit venture.
Corporations often view health promotion programs, such as smoking cessation and nutrition improvement, as a method to enhance their cost savings and increase worker productivity during the initiation and building of corporate wellness efforts. Four generations of health promotion programs have evolved: 1. The first generation of health promotion programs was initiated primarily to decrease costs, increase productivity and protect the work force. 2. The second generation of programs has focused on the development of single programs such as screening for high blood pressure, weight control, or stress management. These programs are essentially mutually exclusive and may be unrelated. 3. The third generation of programs has developed as a comprehensive effort to improve employee health by offering a series of related programs, follow up, and examination of the impact of this comprehensive approach not only in dollars and cents but in meaningfulness to employees. 4. The last generation of health promotion programs has focused on the integration of health into all aspects of work life such as hiring, job placement, safety, deliv-Occupational health nurses are widely recognized as leaders in advocating worker health and safety and health promotion at the worksite.
ery of special health services, and special benefit packages. Included in this effort are corporate activities aimed at improving public relations, community spirit, and research to improve the overall health of the work population. At this level the well being of the employee is seen as integral to the welfare of the company. These companies are leaders in efforts to enhance both the physical and mental wellness of the employee. A fifth generation of health promotion programs is projected for the future. They will affect all aspects of worker lives (both intra and extra corporate), and will be tailored to meet individual needs, by means such as health fitness packages external to the company.
One major issue of concern today in the corporate environment is the control of HIV/AIDS and other preventable infectious diseases at the workplace, and how persons with AIDS will be treated. This is of paramount importance not only to the health of the work force, but to the health of the nation.
Persons with AIDS are reluctant to disclose their illness because of fear of discrimination, loss of privacy, or loss of employment, even though they may benefit from counseling, support, and referral (Roosevelt, 1987) . This is understandable when studies have indicated that health care professionals and employers demonstrate negative attitudes toward persons with AIDS or positive HIV tests (Kelly, 1988) .
At the urging of occupational Rogers health nurses, companies are beginning to examine their corporate values with respect to this issue and to develop policies that protect the worker from abject discrimination. For example, the American Association of Occupational Health Nurses (AAOHN, 1988) developed an AIDS Resource Guide to foster a positive approach to dealing with AIDS/HIV infection at the workplace. Health care workers and workers such as first aiders, firefighters, and morticians need to be aware of their potential risk and the precautions necessary to minimize that risk to its lowest level, and at the same time provide non-discriminating health care or services (American Association of Critical Care Nurses, 1989).
Occupational health nurses provide the bulk of direct care for ill or injured employees, and develop and manage health surveillance programs, safety programs, and risk reduction programs. The worksite is an ideal place to provide screening, education, and preventive services. Both employers and employees benefit through early detection of disease, reduction in health care expenditures, and development of improved lifestyle habits.
Studies have documented the cost effectiveness of nurse provided occupational health services. These services result in substantial savings to the employer through decreases in lost work days, frequency and costs of workers' compensation claims, absenteeism and morbidity, and reductions in direct costs for providing health care services (Ostwald, 1986) .
EDUCATIONAL FRAMEWORK
To be ready for the future, nurses must be well prepared academically. Occupational health nursing education received a major boost with the enactment of the Occu pational Safety and Health (OSH) Act in 1970. Through the National Institute for Occupational Safety and Health (NIOSH), educational resource centers were established in 1977 within university settings. They were funded to provide interdisciplinary under-graduate and graduate education in occupational health nursing, medicine, industrial hygiene and safety, and continuing education in occupational health.
The importance of providing specialist education for occupational health nurses has become increasingly obvious as the workplace becomes more sophisticated and technologically complex. Hazards are becoming more subtle, the range of responsibility is greater, and ethical dilemmas are proliferating at a rapid pace, requiring immediate intervention (Rogers, 1988) . There currently are 14 educational resource centers in the United States, 12 of which have NIOSH approved occupational health nursing graduate programs, in either schools of nursing or public health. Four of these programs offer doctoral level education.
At the undergraduate level occupational health nursing content is limited, with most content handled through integration into community health nursing courses. Students are offered minimal or no practicum experiences in occupational health settings. However, although curricular content in occupational health nursing is lacking, today's graduates may be better prepared to work in occupational health nursing than past graduates, as they have more opportunities for non-traditional experiences, increased skills in health promotion, and better opportunities to utilize community resources.
Graduate education at the master's level prepares individuals for administrative, occupational health specialist, or advanced clinical positions; most programs are 1 to 2 years. The use of nurse practitioners to meet primary health care needs of the working population has been shown to be highly cost effective without diminishing quality of care. Program accessibility and flexible options need careful consideration as more and more students are electing part time study. In addition, more nurses without occupational health nursing background are entering the field. This will impact on curricular modeling, and care- Educational resource centers and professional associations have provided increased opportunities for nurses to enhance their knowledge and skills in occupational health. A variety of courses in theory and research with application to occupa-tional health nursing practice enables the nurse to keep current with standards, laws, and state of the art information, and to achieve and maintain certification in the specialty. Certification is an indicator of competence in the field of occupational health nursing that is recognized by employers and colleagues.
RESEARCH FRAMEWORK
Although in its infancy, research has proliferated remarkably in recent years. Research on occupational health nursing roles, education, scope of practice, and programmatic activities are more abundant than clinical occupational health nursing research. This is consistent with the pattern of research development that has occurred in the mainstream of nursing practice. Fewer studies have been done on outcomes and cost effectiveness of occupational health nursing interventions, particularly health promotion and identification and abatement of workplace hazards, although these activities are major components of occupational health nursing practice. This type of research is critically needed.
Workplace hazards are generally categorized as biological, chemical, environmental/mechanical, physical, and psychosocial. Occupational health nursing research in these areas has focused primarily on environmental/mechanical and psychosocial hazards with limited research thus far in the other areas.
Biological hazards can be defined as exposures to infectious or biological agents, such as bacteria, viruses, fungi, or parasites. The two most pressing hazards are exposure to human immunodeficiency virus (HIV) and hepatitis B virus. Biomedical research is abundant in these areas. However, more nursing research needs to be done particularly related to health professional attitudes about persons with AIDS, behaviors associated with HIV transmission, methods of prevention of HIV and hepatitis B transmission, and associated economic and ethical implications of these disease processes.
The importance of providing specialist education for occupational health nurses has become increasingly obvious as the workplace becomes more sophisticated and technologically complex.
Hepatitis B virus (HBV) is the major infectious occupational health hazard in the health care industry, with estimates of more than 300,000 new cases occurring in the United States annually. Of these approximately 18,000 occur in health care workers, resulting in 600 hospitalizations and 200 deaths annually (U.S. Department of Labor, 1987) . Reports of HBV prevalence in health care workers have varied, but rates as high as 28% have been indicated (Neuberger, 1988) . The usual modes of transmission are through contact with contaminated blood, sexual contact and needle sharing, and transplacentally. Health care workers at greatest risk include blood bank and laboratory personnel, pathology and operating room staff, emergency room nurses, oncology, dialysis, and surgical staff.
Chemical hazards in the workplace involve exposure to various forms of chemicals that are potentially toxic or irritating. Occupational health nursing research in this area is limited and would benefit greatly from identifying chemical toxins and methods to prevent or minimize exposures. Each year countless new substances are introduced into the workplace and the occupational health nurse is in a key position to recognize associated workplace hazards.
Solvents are ubiquitous in home and work settings, and environmental exposures are of concern to persons living near waste disposal sites. Or-Rogers ganic solvents often affect many systems including renal, dermatologic, hepatic, and hematopoietic. It is important that more research be done by occupational health nurses in collaboration with epidemiologists and toxicologists to assess the chemical work environment and develop strategies to minimize exposures.
Research in environmental/mechanical hazards has dealt primarily with injuries. In 1984, occupational injuries in the United States resulted in an estimated 11,500 deaths, 80 million lost work days, and 33 billion dollars in direct and indirect costs. Moreover, occupational injuries accounted for 43% of all disabilities related to injuries (U.S. Department of Labor, 1986) . Injuries, like disease, do not occur randomly. Certain populations are at higher risk due to factors such as greater exposure to hazards, decreased ability to avoid hazards, decreased resistance to injury, and less likelihood of survival once injured.
Studies related to ergonomic problems such as carpal tunnel syndrome and other repetitive motion disorders, and back injuries and their prevention are emerging in occupational health nursing research. However, increased research emphasis related to the design, implementation, and evaluation of nursing intervention strategies needs to be addressed.
Several studies have been done on work related psychosocial stressors in nursing and other health care professions. Stress induced symptoms may be manifest as headaches, fatigue, insomnia, substance abuse, depression, and gastrointestinal dysfunction. Nurses, particularly those in intensive care units or doing shift rotations, are a population at risk for stress related adverse health outcomes (Jacobson, 1985; lung, 1986) . Major factors influencing stress in these areas include lack of organizational leadership; interpersonal conflicts, particularly with physicians; environmental stressors such as noise; and dealing with clients with terminal illness over extended periods of time (Cronin-Stubbs, 1985) . Factors 
Concept of Health at the Worksite

Strategies for Future Health Enhancement in the Workplace
Develop new health benefit options. Enhance employee mental well being. Create new health knowledge at the worksite. Develop a workplace concept of health.
More nurses must be doctorally prepared in occupational health nursing to advance the knowledge base, and more funding must be targeted for occupational health nursing research by the National Center for Nursing Research and other federal agencies such as NIOSH. In 1989, research priorities in occupational health nursing were identified by AAOHN, and potential funding agencies were made aware of these priorities and encouraged to support them in their funding decisions (Rogers, 1989) .
WORKSITE HEALTH CONCEPT
Because many of the leading causes of death are preventable, companies must develop strategies to enhance health in the workplace (Figure 2) , such as a comprehensive health promotion package that encourages employees to seek enhanced health behavior, thereby decreasing illness and absenteeism. Increased national interest exists in promoting healthful behaviors such as exercise, proper nutrition, weight control, smoking cessation, stress management, and control of substance abuse. Developing new health benefit options such as home health visiting, emphasis on psychosocial needs of the worker, research to increase knowledge to improve worker health, and a visionary concept of health at work will be imperative to maintain a productive work force. The ultimate company benefit will be a healthy, productive work force and a reduction in health care costs.
Occupational health nursing practice, education, and research must be integrated to develop a concept of health at the workplace to improve worker health within a cost effective framework. This must involve workers, management, and multidisciplinary team members. The occupational health nurse, as the primary health care manager, should take the lead in development and implementation of this concept (Figure 3) .
Developing a concept of health at the worksite will create a challenge for the occupational health nurse evaluated, including factors that motivate workers to minimize risky behaviors.
Cost benefit and cost effectiveness affect the company's bottom line and are increasingly being viewed by corporate management as necessary to the viability of any program. Related concerns such as worker rehabilitation and return to work needs exploration. Ethical issues such as confidentiality of health records, right to know, hazardous exposures, and incentive pay need careful consideration and have yet to be examined. Occupational health hazards to family and community, including toxic waste, stress, and associated community exposure, focus on the environmental/occupational interaction and are nearly untapped areas for nursing research.
Encourage self help and individual responsibility. Focus on integration of health into all aspects of work life. Encourage corporate efforts to improve health of the working population and the community. Offer comprehensive and targeted health programs and measure costs and outcomes. Develop mechanisms for cost containment, including corporate and employee activism. Increase research efforts directed toward morbidity compression and health promotion. Promote ethical decision making. related to physical hazards such as heat and cold stress, vibration, noise and radiation, and controls to minimize worker exposure are fruitful areas for occupational health nursing research.
Research is needed in several areas in addition to those already mentioned. Occupational health nursing research in health promotion has focused primarily on identification of concepts and activities of worksite health promotion programs. The usefulness of intervention strategies and evaluation of these programs needs additional research. The effectiveness of personal protective equipment needs to be examined carefully by sex to determine its protective value or the need to redesign equipment. Methods to increase compliance need to be determined and 4 The occupational health nurse as the primary health care • manager must take the lead in the development and implementation of a concept of health at the worksite.
1
The practice of occupational health nursing has expanded • enormously and is influenced by company culture and forecasts as well as external factors such as population trends, technology, and the profile of the work force.
Practice, Education, and Research
IN SUMMARY
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Future trends include the provision of nurse managed occupational health services.
that should be seized as an opportunity not only to influence the management of health, but to shape the health of the work environment with expansion beyond the corporate walls. Workplace safety and health issues in the broad sense, i.e., the inclusion of equitable health services for the employee, family, and community, is the concept of health for which to strive.
CONCLUSION During the past century the practice of occupational health nursing has evolved into a specialty which has made significant contributions to the promotion and protection of the health of millions of workers. The practice will continue to expand based on a foundation of knowledge generated through research and stimulated through education. A concept of health at the worksite should be developed to provide services which optimize employee health and productivity. As the primary health care manager, the occupational health nurse can assume a leadership role in guiding this effort within an interdisciplinary framework.
